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(REVISEP DRAFT DOCUMENT OF DECEMBER 19SG) 
(Semi-static test) 

Sh•dy D 322 report 
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Edith CERBELAUD 



A 06 
\ ! I l • I 

S~E·::CTOX/STUDY D 322 -:2.11 S 

QuaHt'] Assurcmc~ Statement 

STUDY TITLE : Determination of the effect of: 

T DI S0/20 

on the reproduction of Daphnia magna acc.crding to OECD Guideline N°2~ 1 (revised draft 
document of December 1996) (Semi-static test) 

STUDY REPORT D 322 
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Phase audited with Date of 

date lns;?ection report Study Director installation 

(Day/Month/Year) 
Director 

Protocol review 17/09/9"/ 17/09/97 19/09/97 19/09/97 

Experimental I I I I 
period 

Final report 25/11/97 25/'11/97 28/11/97 25/1 1/97 

None of the audits performed during this study gave ev idence of devic.tions w ith r~spect 

to GLP regulations which c ould jeopardize the quality or Integrity of the study. 

DATE: 11/12/ 19S7 

BPL 002 • R6v.O • 

VISA QUALITY ASSURANCE 

Bernard MEYER 

Procedure utilisatrico : 3 AO 025 
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1 - GENERAL li\lFvRII ·.JON 

1.1 Study sponsor e-nd study monitor 

Study sponsor: fntemationallsocyanats Institute, Inc. 
201 ~~.Jin s:reet, Su:te 403 
l.a Crosse 
W!SCONSIN, 54601 - U.S.A. 

Study mo.~·tor: Aiielle CARD 
RHONE-POULENC CHIMIE, CH/EIJ/01/RSP 
85, avenue: des freres Perret 
BP 62 
69192 SAINT-FONS CEDEX- FAANCE 

1.2 Aim of the study 

To assess the effect vf TDI 80/20 on the reproductive output of Daphnia magna (strair IRCHA -
INERI&, BP 2, 60550 VERNEUIL EN HALA TTE), cultiva(~d in the lahoratory of ECOTOXICOLOGY 
of CR'T-D. 

The sansitivity of the daphnia was determined in study D 323 (seG report in Appendix 1). 

1.3 Characteristics of the test substancs 

- RtfE:!rences: TO! 80/20 (also called SCURANATE T 80), containing about 80% of toluene 2,4-
diisocyanate and 20% of toluene 2,6-d ilsocyonate, batch 9//24106, no CAS: 26471-62-5 , 
received in the laboratory in the 36th weak of 1997. 

- Origin: RhOnc-Poulenc Chir.lie, Pont-de-Ciaix: Factory, BP 17, 38800 Pont-de-Ciaix, France 

- ."'tace and corditions fo, storage: at room temperature, in the ventilated chamber (room 11 1, 
building M 26) reserved for test substances. 

- Characten::.i.1cs: at 20 °C, the test substance is a colourless or slightly yellow liquid, which readily 
hydrolyses in water to give pulyureas, oligoureas, 2,4-diaminotoluP.ne and 2,6-diaminotoluene. 

1.4 Localisation of the study 

RHONE-POULENC INDUSTRIALISATION - Laboratory of ECOTOXICOLOGY. 

1.5 Time schedule 

- Test solution preparation :Oil September 23, 1997 

- Test : from ~eptember 24, 1997 to October 15, 1997 

1.6 Localisation of siudy archives 

In a cupboard reserved for G.L.P. studies, located in room 138, building M26. 
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2 - STUDY CONDUCT 

2.1 Principle 

To as$ess, in t11e conditions described in this report, the no observed effect concant;ation (NOEC), 
and the lowest observed effect concgntration (LOEC), of the test sub'>tance on the r1:1prcductive 
output 'if Daphnia magna. 

Female daphnia (the parent animals), aged less than 24 hours at tha start of the test, :-:re exposed to 
the t.:!st substance added to water at a ran!)e of concentrations. Tlie tesi duration is 21 days. At the 
end of the test, the total number of living offspring produced per parent animal alive at the end of the 
test is assessed. The reproductive outp!I\ of tne animals exposed to the te51 substa11ce is compaied 
to tilat of ~he controls. 

2.2 Reagents 

2.2.1 Cnemical reagent~ 

All cher:1ical reagents were of analytical grade. Water used for the preparation of solutions 'Nas 
dvuble distilled. 

2.2.2 Biological reagen~s 

Daphnia magna Strauss 1820 (Ciadoc~ra crustacea) com7tonly callf'ci daphnia (strain IRCHA), 
obtained from the breeding of ti1e laboratcry of ECOTOXICOLOGY of CRIT·D. 

At the start of the test, the daphnia were less than 24 hours old, and were not first brood progeny: the 
day before the test, only 2- to 3-week old daphnia were left. ln the culture; on the day of the test, the. 
new bom daphnia ware collected. 

Daphnia were sieved: the daphnia :.Jsed, :J~ed less then 24 hou~. passed through a sieve of 5€0 1Jr,1 
mesh, and ·were retained on a sieve of 315 pm mesh. 

A pre-te::: · acclimation perivd to ~~e test medium was not included. 

2.2.3 Test medium 

The test medium was Elendt M4 mudium. as composition was: 

CaCI2, 2 l·hO 
MgS04, 7 H20 
Na!-\C03 
KCI 
Na2Si03, 5 H·~O 
NaN03 
KH2P04 
K2HP04 
H3B03 
MnCI2, 4 H20 
LiCI 
RbCI 
SrCI2, 6 H20 

293.8 mg/1 
123.3 r:~g/1 

64.8 mg/1 
~.8 mglt 
7.465 m ~J/1 
1.370 :ng/1 
0.715 mg/1 
o.r:20 mg.'l 
2.8595 mg/1 
0.3605 mg/1 
0.306 mg/1 
0.071 rng/1 
0.152 mg/1 

NaBr 
Na2Mt..04, 2 H20 
CuCI2, 2 H20 
ZnCI2 
CoCI2. 6 H20 
Kl 
Se02 
NH4V03 
Na2EDTA, 2 H20 
FeS04, 7 H20 
Thiamine. HCI 
Cyanocoba!amine 
Biotine 

0.016 mg/1 
0.063 mg/1 
0.0168 mg/1 
0.013 mg/1 
0.010 rng/1 
0.0033 mg/1 
0.0014 mg/1 
0.0006 mg/1 
2.5 mg/1 
O.S955 mg/1 
0.075 mg/1 
0.001 mg/1 
o.oooa mg/1 
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Ram<!r1c Ti1e concentrat1cr1s of NaN03, KH2P04 ar1d K2H?04, wera ,'J:~t:er than fn Elendt M4 
medu..:m. Validity criteria wera met in the test (sse § 3), results are thus considered valid . 

.2.2.4 Feeding 

During the test, the daphnia were fed with a concentrated algal cell suspension. The cor.centrated 
algal ceil suspensior. came from an algal culture of Pseudokirchnerie/la subcapituta cultiv<lted In the 
ISO 8692 medium in tile laboratory of ECOTOXICOLOGY. The culture was centrifo "'d, washed with 
double distilled water, then centrifuged and resuspended in double distilled water. 1 :arbon content 
was determined by optical density mea:;urement (0Ds65nm,1c~· The relationship L ween the total 
carbon (TC) and the optical den3ity w2s: 00 = 0.0083 TC + 0.00093, with~= 99.98~o. 

2.3 Tt!st soluticns 

The substance (1.3) and the test medium (2.2. 3) were introduced in 1 0-liter pla~tic containers in the 
respective pro~ortions of 0.28 rng, 0.55 mg, 1.1 mg, 2.2 mg and 4.4 mg per 1000 g. Nine litres of 
solution were prepared for each qu~ntity of test substance. 

The ~,;ontainers were closed. Their content were magnetically stirred (60-mm long cylindrical magr1etic 
bar, ab:>ut 1 oo rpm) during 24 hours at 18-22 •c at± 1"C. 

pH was measured after the 24 hours of stirring. 

The solutions obtained '.'/ere • ~ test solutions. 7hey were !;tored at about 4"C in t'1e closed 
containers for the whole duratio of the test. 

rhe concentrations of the test solutions were expressed in mg of test substance added per kg of test 
m.adium. 

At the end of the test, the test solutions were collected and discarded according to the procedures of 
CRIT-0. . 

2.4 RP.ference substanc~ 

Potassium "dichromate (K2Cr207), analytical grade (seeD 323 study report in appendix 1). 

2.5 Test contai:1ers 

180 ml- glass serum bottles closed with chlorobutvl rubber septa. Containers and septa were machine 
washed with the following steps: a0id washing (complex H3P04), then detergent washing (Neudisher 
A8 : 20- 25 g by washing cycle), then rinsing twice with deionized water. 

2.7 Test environment 

The test was perfonned in the rooms reserved for tr.is use, with regulated temperature The 
t:!mperature was measured once a week in a c1ntrol test solution and in a 4.4 mg/kg test solu1ion, in 
the fresh and the old test solutions at renewal. It varied between 20.6 ·c and 21.0 •c 

These values were consistent with the temperatures (temperature between 1 B ·c and 22 •c 
at ± 1 •q required by the method. 

Photoperiod was i 6 hours light with an Intensity of abo•.:t 1000 lux ::tt the surface of the test solutions. 
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. 2.8 Study design 

2.8.1 Sensitivity of biological reagent 

Tlte daphnia had a 24 h- EC 50 with potassium dichromate of 0.99 ppm (weighUweight) (see D 323 
study report in appendt."< 1). 

2.8.2 Test procadure 

On September 24, 1997, ten test containers (2.5) were prepared for each test solution, and so mi of 
test solution (2.3) were introduced in each test container. Fifteen test containers (2.5) were prepared 
h the controls, and 50 ml of test medium (2.2.3) \'llere introduced in each test container. 

One daphnia ::~ged less than 24 hours was mtroc1uced in each test container at the beginning of the 
test, as well as the first algal ration. The test containers were closed. 

Every Mondays, Wedr.esdays and Fridays, tt1e test solt!tlons were renewed, and the otfsprina 
,..roducea counted: the pr..rent animals were transferred in the fresh test solutions, and the young 
daphnia were counted In the old test solutions. Mortality arnong parent animals were recorded five 
times per week. 

A concentratP.d algal cell Sl!Spension (2.2.4) was supplied five times per week in each test container, 
at a level of 0.2 mg of organic carbon per day and per daphnia on Mondays, Tuesdays, Wednesdays 
and Thursdays, and 0.4 mg of organic carbon per day and per daphnia on Fridays. When the test 
solutions were renewed, the algal cell suspension was supplied after the test solution ren~wal. 

2.8.3 Analysis and measurements 

The test substance readily hydrolyses to give pc, ureas, oligoureas. 2,4-diaminotoluene and 2,6-
diaminotoluene. 

Analysis of 2,4-diaminotoluene and 2,6-diaminotoluene were performed by the laboratory CP/MAN of 
Rh6ne-Poulenc Industrialisation (see report in appendix 2). 

These analysis were performed one time per week, for each test solution, on the fresh test solutions, 
ar.d on the same test solutions after daphnia exposure, Dt renewal. 

The dissolved oxygen concentr~tion, the temperature, and the pH were measurec one time per week, 
on the fresh control test solut;ons and on the most concentrated fresh test solutions, and on the same 
test solutions after daphnia exposure, at renewal. 

3- RESULTS 

Records of living offspring by each parent animal, deaths among parent animals, pH, dissolved 
oxygen, temperat~tre and hardness are reported in tables n• 2 to nu 7. 

Results of analysis of the test solutions ~re reported in table n• 8. 

The test is considered valid as the following criteria were met in the controls: 

The mortality of the parent animals was s 20 % at the end of the test. 
The mean number of !ive offspring produced per parent animal su· dng at the end of the 
test was >- 60. 

The coefficient of variation for con~rol fecl!;1dity was 21 %. 



J'\ 11 
, • , f. ' SRJECOTOXJS:UD':' 0 322 7115 

NOEC and LOE-: wP.re determined by a multiple comparison procedure (Dunnett's procedure) with a 
confidence level of !;5 %. In addition, the cor.centration tnat causes a 50 % reduction in ;eproductive 
output (ECSO) and its 95 % confidence interval were calculated using a regression .nodel. Reseits aie 
reported in table no 1 below (see§ 4). 

4 - CONCLUSION 

Organism Daphnia magna 

Substanca TDI80,"20 

NOEC• 1.1 mg/kg 

-
' LOEC" 2.2 mg/kg 

ECSO" 2.0 mg/l<g 

(95 % c.onfidence interval) (1 . 7 mg/kg - 2. 3 mg/kg) 

"on daphnia reproduction, in mglkg of the inmal quantity of TDI 80120 in the test solution 

Analysis, performed by the laboratory CPIMAN of RMne-Poulenc Industrialisation (report in appendix 
2 and teb/e n"B), has shown that: 

conversion of TDI to TDA was incomplete and was shown to be between 40 and 48 % (in 
weight) and between 57 and 69 % (in mole) in the inftial test solutions at the beginning of fl1e 
test, 
TDA concentrations in the test solutions decreased during the last week of exposure, this 
decrease was 20% in the 1. 1 mg/kg test solution which corresponds to the NOEC, 
TDA concentrations during exposure were stable in most c3ses. 



.~ 12 
t, I t 1 • SRIECOTC~SI:JDY D 322 

Table no:!: 
Living offspring, deaths of adu l~s an:ln:~asurements forth~ .;ontrols 

Crganism 
Substance 
Method 

Day 0 
Medium renewal yes 
Ha~dness 267 
(mg/1 as CaC03 ) 

pH 
new test solution 8.1 
old test solution -

02 {% saturation) 
new test solution 96 
old test solution -

Temperature (°C) 
nP.w test solution 20.8 

test solution -f---
No . .. "e offspring 

Container n•1 -
Container n 2 -
Contair.er n•3 -
Contair.er n•4 . 
Container n·s -

Container n•e -
Container n•7 -
Container n•8 -
Contain~r n"9 -
Container n"1 0 -
Container , , 11 . 
Container n•12 -
Container n•13 -
Container n•14 -
Container n•1 5 

~tal" 
Cumulat ive adult mortality 

D: death of adult 

2 
yes 

-

-
-

-
-

--
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: o. ohria rragr.a 
: Tr1 aot.zo 
: r .:::.CD no 211 (revised draft of Decer.1ber 1996) 

5 7 9 12 14 16 19 
yes yes yes yes yes yez yes 

- - - - - ~ -

- 8.3 - - 8.2 - -
- 8.9 - - 8.8 - -

- 100 - - 95 - . 
- 106 - - 103 - -
- 20.6 - - 20.8 - -
- 20.6 - - 20.8 - -
0 0 I 7 12 20 0 11 
0 0 7 9 20 0 15 
0 0 10 14 0 18 13 
0 0 1 15 23 0 16 
0 G 0 1 22 3 11 

0 
0 0 0 8 20 1 5 19 
0 0 3 11 23 0 11 
0 0 9 12 23 0 16 
0 0 0 10 4 0 8 
0 0 l) 8 0 13 15 
0 0 7 9 19 0 16 
0 I 0 11 14 19 0 18 
0 0 8 12 14 0 10 
0 0 4 9 20 0 13 
0 0 1 12 20 10 13 

• , Jtaf number of living f'ffspring produced by parent animals alive at the end of the test 

8115 

21 
-
-

-
8.7 

-
100 

-
21 

total 
3 53 
16 67 
18 73 
12 67 
- - . 

0 62 
16 64 
23 83 
11 33 
15 51 
24 75 
24 86 
1( 61 
20 66 
0 56 

897 
1 
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T cibl~ n• 3: 
Living offs~ring, dea~hs of adults ar.c maasuram~c:r.ts fer the 0.23 mg/!<g test sc:u-tion 

Crgar.ism 
Substance 
Method 

f.lay_ 0 

Medium renewal yes 
Hardr.ess 262 
{mg/1 as Ca.C03) 

pH 
nP.W test solution 8.0 
old test sclution -

'J2 (% saturation) 
new test solution -
old test :;elution . 

Temperature (°C} 
new test solution -
old test solution . - . No. It offspnng 
Contamer n"1 . 
Container n"2 -
Container n•3 -
Container n"4 -
Container n•s -
Container f'\"6 -
Container n"7 -
Container n•s -
Container n"9 -
Container n•1 0 -
Total* 

Cumulative aduit mortality 

0: death of adult 

2 
yes 
. 

. 
. 

I . 
. 

. 
-

c I 
0 
0 
0 
0 
0 
0 
0 

0 
0 

: Daphnia magna 
: TDI80/20 
· OECD n• 211 (rev1sed ':!raft of December 1996) 

6 7 9 12 14 1. 19 
yes yes yes yes yes 'Jt::;:, yes 
- - . . . . -

' -
. - . . . . -. . . - - -

• 

. - . - . - -
- . . . - . -

I - - . . - - -
- - . - . - -

0 0 12 i 4 0 18 I 9 
0 0 6 9 15 u 9 
0 0 10 11 22 8 7 
0 0 0 12 16 9 11 
0 0 1 14 22 17 14 
0 0 5 18 18 2 11 
0 J 0 13 18 'IS 16 
0 0 11 11 , - . 

0 
0 0 0- 13 16 13 9 
0 0 10 11 1 14 15 

• Total number of living offspring produced by pr1rent animzls alive at the end of i'le test 

21 
-
-

. 
-

-
-

. 
-

15 
16 
16 
6 
0 
15 
0 
. 

s 
20 

total 
68 
55 
74 
54 
68 . 
70 
62 
-

56 
71 
578 

1 
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Table no 4: 
Living offspr.ng, deaths of adults ar.d measuraman~s for the 0.65 mg/~~g 1e;;. sc lution 

Organism 
Substanca 
MAthod 

Day I 0 -M~dium rer.ew111 yes 
Hardness 262 
{mg/1 as CaC03) 
pH 

new test solution 8.0 
ole test solution -

02 (% saturation) 
new test solution . 
old test solution -

Temperature (0 C) 
new test solution -
old test solution ' -

No. live offspring 
Container n•1 I -
Container no2 -
Cor.tainer no3 -
Container no4 -
Container n°5 -
Container nos -
Container no7 
Container noB . 
Conta .. 1er n•3 -
Container n"1 0 . 
Total" 

Cumulative adult mortality 

D: death of adult 

'} 

yes 

-

--
. 
-
-
-

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: Daphni ... magna 
: TDI 80/20 
: OECD n" 211 (revised draft 01 Decerr.ber 19S6) 

5 7 9 12 14 1S 19 l - -yes yes yes yes yes yes yes 
- . - - - - . 

I 
- - - - - - . 
- - - - . - . 

- - . . . . . 
- - - - . - -

J - - - - - - -- - - - - - -

0 0 7 9 19 0 13 
0 0 9 11 17 3 14 
0 0 8 6 3 I 0 0 
0 0 0 12 20 13 8 
0 0 0 13 18 12 15 
0 0 12 14 2." 0 14 
0 0 9 16 0- - 23 18 I 
0 0 8 10 16 13 2 
0 0 9 14 16 0 14 
0 0 0 13 18 11 18 

• Total number of living offspring produced b~' parent animals alive at the end of the test 

:l1 
-
-

-
-
. 
-
--

total 
14 62 
15 69 
0 17 
0 53 
0 58 

:;;..2 <i4 
17 8'3 
15 64 
14 ?., 
1 61 

618 
0 

... 
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Table no 5: 
Living offspring, deaths of adults am. n,easurnmant..; for the 1.1 m!)/iq~:l test solutiort 

: Dap!Jma maf;na 
: TDI80/20 

Orgc.nism 
Substance 
Me~hcd : OECO n• 211 ~revised draft of December 19S6) 

o-" 0 2 5 
., I 9 12 14 16 19 0] I 

\2dium renewa l yes yes yes yes yes yes yes yes yes 
Hardness 281 - . - - - - - -
(mgJI as CaC03l 
pH 

new test solution 8.1 - - - - - - - -
old test solution - - - - - - - - -

02 (% saturation) 
new test solution - - - - - - - - -
old test solution - I - - - - - - - -

Temperature (0 C) 
new test solution H - - - - - - -
old te:.1 solution - . - - - - ---

21 

-
-

--
--
-
-

No live off~ertngo 
I total l 

C..,onta!ner n•1 - 0 0 0 8 16 1 13 15 17 -
D 

~ontainc'r n°2 - 0 0 0 0 13 22 11 0 11 57 
Container n•3 - I 0 0 0 9 18 0 3 - - -

D 
Container n"4 - 0 0 0 10 16 19 1~ 15 3 78 
C ontalner n•s - 0 0 0 8 13 i9 0 14 14 68 
Container n"6 - 0 0 0 0 11 19 15 16 0 61 
Container n"7 - 0 0 0 1 12 18 11 1 10 53 
Contuiner n•a - 0 0 0 6 14 0 15 11 14 60 
Cor :alner n"9 - 0 0 0 8 10 16 10 16 0 $0 
Container n "1 0 - ~ 0 0 (I 12 21 12 71 0 66 
Total" 503 

I 
. 

Cumula~!''e adult mo~ity 2 --
0: death of adult 
• Total number of living offspring procfuced by parent Animals alive at the t.nd nf the test 
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Table no 6: 
Living offspring, deaths of ac•Jits and measura;11ents fer the 2.2 mg/~g test solution 

Organism 
Substancs 
Method 

Day 0 
Medium renewal yes 
Hardness 263 
j_mg/1 as CaC03) 

pH 

~new test solution 8.1 
"'d test solution -
(%saturation) 
new test solution -

~ old test solution -
I iemperatura (°C) 
t___;w test sclution -

d test soi•Jtion -
No live offsenng 

Container n•1 -
Container no2 -
Container !1°3 -
Contnlrter no4 I -
Cor,tainer nos -
Container nos -

Container n~7 -
Container n"8 -
Container no9 -

ContainPr n"1 o -
Total* 

Cumulative adult mortality 

D: deat/1 of adult 
AE: Aborted eggs 

2 
yes 

-

-
-

-
-
-
-

0 
J 

0 

0 

c 

0 

0 

0 

0 

0 

: Daphnia magna 
: TOI 80/20 
: OECD no 211 (revised draft of December 1996) 

5 7 9 12 14 16 19 
yes yes yes yes .1_95 yes yn 
- - - - - - -

- - - - - - -
- - - - - - -

- - - - - - -
- - - - - - -
- - - - - - -- - - I - - - -
0 0 1 2 15 r-0- 11 
0 0 0 '2 9 0 4 

7 AE 2AE 1 AE 1 AF: 
0 0 0 1 0 0 1 

7 AE SAE 3AE 
0 0 2 4 14 0 11 

SAE 1 AE 
0 0 0 7 6 - -

SAE 2AE D 
0 0 0 1 10 1 ~0 

SAE BAE 1 AE 
0 0 0 4 4 14 15 

3AE 
0 0 0 0 7 13 0 

7 AE 
0 0 2 0 14 0 4 

5 AE 7 AE 
0 0 0 0 2 2 5 

2 AE 3AE 

.. Total number of !ivir.g offspring produced by parent animals alive at the end of tile test 

21 

-
-

-
-

-
-

-
-

15 
6 

3AE 
0 

1 
6AE 

-
4 

5 
1 AE 

0 
5 AE 

12 

0 

r' 

total 
44 
21 

14AE 
2 

15 AE. 
32 

12 AE 
" 

26 
14AE 

42 
4AE 

20 
12AE 

32 
12AE 

9 
5AE 
228 

1 
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Table no 7: 
Living offspring, death-. of adults and measurements forth~ 4.4 mg/kg te~ solution 

Organism 
Substance 
Method 

Day 
Medium renewal 
Hardness 
(mg/1 as CaC03} 
pH 

new test solution 
old test solution 

0 2 (% saturati on) 
new test soiution 
old test solution 

Tempe~ture (°C) 
new test solution 
old test solution 

No. live offspring 
Container n•1 

Container n"2 

Container n•3 

Container n"4 

Container n"5 

Container n•s 

Container n"7 

Contai11er n•a 

Containet n•g 

Con~ainer n"1 0 

Total• 
Adult mortality 

:J: death of adult 
AE: Aborted eggs 

0 
yes 
260 

8.1 
-

100 
-

20.8 
-

-
-
-
-

-

-

-
-

-
-

2 
yes 
-

-
-

-
-

-
-
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

: Daphnia ma~na 
: TDI80/20 
: OECD no 211 (revised draft of December 1996) 

5 7 9 12 14 16 19 
yes yes yes yes · yes yes yes 

- - - - - - -

- 7.7 - - 7.6 - -. 8.8 - - 8.5 - -

- 92 - - 97 - -
- 116 - I - 107 - -

- 20.6 - - 21 - -
- 20.6 - - 21 - -

0 0 0 0 0 0 0 
4AE 16 AE 4AE 

0 0 0 4 0 0 0 
4AE 14AE '14AE 3AE 

0 0 0 0 0 0 1 
14AE 15AE SAE 

0 0 0 0 0 0 0 
11 AE 3AE 

0 0 0 0 0 0 I 0 
8AE 13A!:: l 10 AE 

0 0 0 0 0 0 ! 2 
20AE 17 AE l1s AE 

0 - I - . - - -
D 
0 0 0 1 0 0 2 

8AF.. 18AE 4 AE 
0 0 0 0 0 9 0 

I 
1 AE 

0 0 0 0 0 12 1 
7 A'=. 7 AE - -

• Total number of living offspring produced by parent animals alive at the end of the test 

21 

-
-

-
8.7 

-
100 

-
21 

8 
3AE 

0 

0 

0 
2AE 

1 
13AE 

0 

-
9 

3AE 
0 

14 AF. 
0 

3AE 

I , 

tota l 
8 

27 AE 
4 

·35 AE 
1 

38 AE 
0 

16 AE 
1 

44 AE 
2 

52AE 
-

12 
33AE 

9 
15AE 

13 
19 AE 

so 
1 
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Table n• 7 : 
Rasults of chemical analysis of (2,4-jiaminotoluene -+ .2,6-diamsnotoluene} 

(sae repo rt in appendi;~ 2) 

Organism 
Substance 
Method 

Initial quantity 
of substance 

: Daphnia magna 
: TOI 80/20 
: OECD nu 21! (revised dr8ft of December 1996) 

2,4-diaminotoluene + 2,6-diaminotrtluene 
(mgil} 

14/io 

(mg/kg) 
Week 1 sample Week 2 sample Week 3 sample Week 4 s<~mple 

-
Fresh Old Frosh Old Fr~sh Old Fresh Old 

(97/09{24) (97/09/26) (97 {09/:29) (97/10/01) (97/1u/06) (97/ 10/013) (97/10/13) (97/1 0/1:i} 

0.28 0 132 0.'132 0.139 0.110 0.132 0.101 0.092 0.093 

sample referenco MSAD322 M~AD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 
OS 10 16 21 26 31 33 38 

0.55 0.218 0.214 0.225 0.15.., 0.210 0 180 0.160 0.167 

sample r~oferenca MSAi.J322 MSAD322 MSAD322 MSAD322 MSAD322 MSA0322 ~ISA0322 MSAD322 
04 09 15 20 25 30 32 37 

1.1 0.501 0.476 0.496 0.455 0.484 0.437 0.403 0.372 

:sample reference MSAD322 MSAD322 MSAD322 MSAD322 MS.A.D322 MSA0322 MSAD322 MSAD322 
03 08 11\ 19 24 29 31 36 

1--- ·-
2.2 1.062 1.062 1.091 1.011 1.037 1.024 0.990 0.892 

sample reference MSAD322 1~SAD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 

02 07 13 18 23 28 30 35 ·-
4.4 1.814 1.788 1.871 1.779 1.800 1.728 1.798 1.621 

sample reference MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 MSAD322 

01 06 i 12 17 22 27 29 34 
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-This report comprises 15 pages and 2 appendixes. 

SR/ECOTOAJ~TUDY 0 322 

Copy of the analysis C<Htificat e given by the sponsor 
{not performed according to G.L?.} 

TDI T80, coulage C 703 

l ot 97 I 24106 

Analyse chomato 

Composants ppm 

chlore hydrolysable{moyenne) 40 
o DCB < 10 

irnpuretes legeres 85 
M1 + M2 < 10 

lourd A 35 
lourd B 20 
lourd C < 100 
lourd E < 100 
lourd F < 100 
lourd G < 100 
IOUI d J < 100 

15115 

. 
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F~HON.£-POULElVC 

R:~ONE-POULENC INDUSTRIALISATION 

Cen:~e C9 R ec:1erche. d' lr.ge;•e•·e. oe T ec~.,c.c~:e De:-: :'les 
2' ;,,::,._,:::; ~E.~I\.J.'<Ji'l~ 
ti9'5:! ~ECI~ESC!-'I>?Po:u C::OEX 
<::i. Cll :2 ~3 5G ~0 • F\X Q<! 72 93 53 CO 

T/SEJMES/ECOTOXJCOLOGlE 
APPENDIX 1 TO REPORT D 322 

CIETERMINA TlON OF THE ACUTE ECOTO)(ICITY 
AFTER 24 HOURS OF EXPOSURE 

POTASSIUM DICHROMATE 
(reference st•bstance) 

ON DAPHNIA MAGNA 
ACCORDING TO METHOD C.2. ~UBLISHED IN THE 

OFFICIAL JOURNAL OF EuROPEAN COMMUNITIES OF 29.12.91 

Study D 323 report 

The study was performed according to Good Laboratory Practice of the O.E. C.D. 

By: Edith CERBELAUD stL1dy director 

Monlque SAUGUES Aquatic s~udy technicians 

\"-lith the participation of: 

r~Aichel ARGOUD breeding manager 

I declare that the present study was perform~d u'lder mv control, according to the proced•Jres 
described herein, and that this study report Is an exact and reliable report of the results 
obtained. 

t:hklnes, on: ~ rz.. c. e...v... I~ llA.. .A 6 J .A Dt S 'r 
The Study Director: 

Edith CERBELAUD 
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1 - GENERAL II'JFORMATlON 

1.1 Study sponsor 

Laborat oire ECOTOXlCOLOGIE 

1.2 Aim of the study 

Service Methodes et Essais 
RHONE-POULENC INDUSTRIALISATION 

To determine the sensitivity of the daphnia (Daphnia magna, strain IRCHA - INERIS, BP 2, 
60550 VERNEUIL EN HALATIE) obtained on September 24,1997, from the laboratory of 
ECOTOXICOLOGY of CRIT-D L .~ evaluation of the acute toxicity 'lf test compound: ~otassiurn 
dichromate. 

1.3 Test substance 

Potassium dichromate, RP NORMAPUR grade, from PROLABO, FRANCE, (batch 
n~ 90002) , stored at room temperature in the laboratory. 

1.4 Time schedule; 

Test : began on September 24. 1997 

: ended on September 25, 1997 

1.5 Localisation of study archives 

In a '.)t.~l;oard r.e~erved for G.L.P. studies, located in room 131$, building M 26. 

' Z TvvY CONDUCT 

2.1 Princip le 

Determination of the initial concentration of the test compound which, after 24 hours, is 
inhibitory to the mobility for 50 % of the daphnia in the test. 

This concentration measurr n ppm (wlw) is the initial mellian effective concentration of test 
compound to which 50% or test organisms are immobilised (24 hour- EC 50). 

The study was conducted In one step. 

The 24 hour- EC 50 for potassium dichromate should be lJatween 0.6 and 1. 7 ppm (w/w). 

2.2 Reagents 

2.2.1 Chemical reagents 

All chemical reagents were of analytical grade. Water used for the preparation of solution<> was 
double distilled. 

, -; 
r ' 
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2.2.2 Biological reagents 

Dzphnia magna Strauss 1820 (Ciadoc:::ra Crustacea) commonly called daphnia (strain lRCHA), 
obtained from the breeding of the laboratory of ECOTOXICOLOGY of CRIT-0. 

The daphnia used passed throu~h a sieve of 560 ~m mesh, and were retained on a sieve of 
3151-Jm mesh. 

2.2.3 Test medium 

The test medium was prepared with double distilled water with conductivity of: 1.21-JS.cm-1. 

Its composition was: 

c ac:2. 2 H2o 
MgSo4. 7 H20 
NaHC03 
KCI 

0.294 g/1 
0 .1232Sg/l 
0.06475g/l 
0.00575gll 

The test medium was aerated with compressed air. Just tefore its 11se for the test, its pH was 
8.0 at 20 'C and its oxyger. concentration 100% saturation. 

2.3 Test solutior.s 

The initial solution of potassium dichromate was prepared at a concentration of 1 oo ppm (w/w) 
in double distilled water. 

A solution at a concentration of 10 ppm (w/w) was obtained by t:1 10 fold dilution of the initial 
solution in the test medium. 

The test sol..Jtlons were obtained by dilution of the 10 ppm solution in the test rnedium . 

At the end of the test, the test solutions were discarded directly with tt,e effluents of CRIT ·D. 

2.4 Test containers 

The test w~s performed in 100-ml pyrex glass beakers. 

2.5 Test environment 

The test was performed in the room reserved for this use, with regulated temperat1..re. The 
temperature varied between 19.8 and 20.0 oc during the test. · 

These values were consistent with the temperatures (between 18 oc and 22 oc at :r 1 oc ) 
required by the method. 

Daphnia exposure was performed in the dark. 

2.S Study design 

9 test solution~ (2.3) of the test substance (1.3) were carried out at a concentration of 0.44, 
0.60, 0.80, 0.94, 1.1, 1.4, 1.7, 2.1 and 2.5 ppm (w/w). 
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On September 24, 1997, in 1 tast container (2.4) per concer.:ration, 40 g of each test solution 
(2.3) were introduced. One additional container was filied with 40 g of test medium 
(.2.2.3)(control) . 

Twenty daphnia were added to each container Qn 15 minutes for all the containers). 

24 hours after having introduc2d all daphnia, on September 25, 1997. immobilised daphnia 
were counted in each te::.~ container. 

Just after counting, the dissolved oxygen concentration was measured in the test solution 
corresponding to the smallest concentration to which 100 % of daphr.ia were immobilised. 

3- RESULTS 

3.1 Physlco-chemical parameters and percentage daphnia immobilisation 

Physico-chemical parameters measured and the percentage daphnia immobilisation obtained 
are reported in table no 1. 

3 .2 Calculation of 24 hour- C:C 50 

The 24 hour- EC 50 of potassium dichromate and the 95 % confidence limits were calculated 
by the probit method (Statgraphlcs software). 

The value found with ~o significant figures was : 

24 hour- EC 50 0.99 ppm (w/w) · J 
The 95 % confidence limits wer2 0.88 ppm and 1.2 ppm (w/w). 

4 - CONCLUSION 

The 24 hour- EC 50 of potassium dichromate (refe rence substance) on daphnia 
(Daphnia magna) obtained on September 24, 1997, from the breeding of the laboratory 
of ECOTOXICOLOGY, was 0.99 ppm (w/w). 

This value is within the limit values of 0.6 ppm and 1.7 ppm (w/w) (valv.es considered 
valid by the laboratory). 
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table no j: 
Phys!co·chemical parame~~rs and% daph,Jia immc.,btl!~-. ; n 

Organism: 
Substance: 
Method : 

Concentrations 
in ppm 
(wlw) 

Control 

0.44 

0.60 

0.80 

0.94 

1.1 

1.4 

1.7 

2.1 

2.5 

Daphnia masna 
Potassium dichromate 
Me .. ,od C.2. pubi ished in the Official Journal of European 
c .... :;.munities of 29.12.92 

1m mobilisation 02 

number:/20 % % 

0 0 -

0 0 

2 10 -

5 25 -

8 40 -

11 55 -

15 75 .. 

20 100 94 

20 100 -

20 100 -

J ... 
J. 
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------.· .l ;) RHOT11E"'P0ULENC 

RHONE-POU LENC INDUSTRIALISATION 

C er1re ce R ecne:c:-ae. d' lrv)en ene. :;€ Te:1~o.:ge. :J;b:1es 
24 AIJEMIE JE.A~ .. JAL~~ 
8-:J'SJ DEC!r-.ES CH '.FPIE'J C<:DEX 
r;:_ Co< 72 33 SC ·:O r:t;~. C4 72 93 55 00 

Ref : CPIMAN/338/97/0459/DSI/mg - Study 97 OC6 ATO 

November 24th, 1997 

From : 

D. SILVESTRE CPIMAN 

To : 

E.CERBELAUD T/SFJMES 

DETERMINATION OF THE EFFECT OF 70180/20 ON THE 
REPRODUCTION OF DAPHNIA MAGNA ACCORDING 

TO OECD GUIDELINE No 211 (STUDY D 322) 

2,4-TDA and 2,6-TDA De!ermination in Study D 322 Test Solutions 

Study Report 

Organic Trace Ans/}1!-.~is Laboratory 

Stud} mber: 97 006 A TO 

Scientist : D. LEGA T 
Sf·tdy Director: D. SILVESTRE 
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5tudy 97 006 ATO - Study Information 

TitJe 

2,4-TDA and 2,6-TDA Detenninatlon In Study 0322 Test Solutions. 

Sponsor 

Edith CERBELAUD 
RhOne-Poulenc Industrialisation - CRIT/D 
24 avenue Jean Jaures 
69153 DECINES CHARPIEU CEDEX- FRANCE 

Study Director 

Dr. Dominique SILVESTRE 

Contributing Scientist 

Daniel LEGAT 

Performing Laboratory 

Organic Trace Analysis Laboratory 
Rhene--Poulenc Industrialisation- CRIT/D 
24 avenue Jean Jaures 
69153 DECINES- CHARPIEU CEDE:X- FRANCE 

Experimental dates 

September 1997 - October 1997 

GLP Statement 

- 2/12 -

I, the undersigned, hereby declare t:1at Study 97 006 ATO meets the requirements of the OECD 
Good Laboratory Practice in the testing of Chemicals. This report is an accurate description of the 
proc....cdures and practices employed during the course of the study and C:.!1 accurate presentation of 
the results. 

Signature: Date: 
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Rei: CP/MAN/332/97/0%9/DSi/mg- Study 97 006 ATO -3/12 

[ Quality Assurance Statement 

STUDY TITLE : Determination of the effect of: 

TDI 80/20 

on the reproduction of Daphnia magna according to OECD Guideline N°211 (STUDY D 322) 

2,4-TDA and 2,6-TDA Determination in Study 0 322 Test Solutions. 

STUDY REPORT 97 006 ATO 

I Inspection report seen by : 
Phase audited with Date of 

data inspection report Study Director installation 

(Day/MonthlY ear) Director 

Protocol review I I I I 
-

Experit nental I I I I 
period 

Final report 11/12/97 11 /12/97 12/12/97 12/12/97 

None of the audits performed during this study gavg evidence of deviations with respect 

to GLP regulations which could jeopardize the quality or Integrity of the study. 

DATE: 12/12/ 1997 VISA QUALITY ASSURANC 

Bernard MEYER 

BPL 002- Rt\v.O- Procecure utilisatrice : 3 AO 025 
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1. Subject 

Det~rminaticr. of 2,4-TOA and 2,6--TDA in the test :sdutions of Study 0322 by High 
Performance Liquid Chromatography. 

2. Standards 

2,4-Diaminott luene (2,4-TOA) ALDRICH 10,191-5 98% 219/1 

2,5-0iBrninotoluP.ne (2,6-TDA) ALDRICH 14,811-3 97% 220/1 

3. Reagen1s 

'~ I l ''•'~ .... ~!:_".!_'l'r<~:r ~:~ ~.!"-4;'l,O~,.<-~,.U~_;j ~ :!:i.'..:t.. J,~?\1-" 
:'ii'lht~-~ 
''l?'l Cil;; C-11'4";.( 

Water Alpha Q MILL! PORE 

Acetonitrile (ACN) HPLC SDS 

Ammonium Acet. rte NORMAPUR PROLABO 

4. Equipment 

- Volumetric tapered bottom nasks 

- Pipets 

• Syringes 

- Analytical balance, MErTLER AE 240 

5. HPLC instrument 

- Pump : SP 8800 

- lnjec.c~ : ~P 8880 

- Detector : UV, SHIMADZU SPO 10 AV 

- liltegrator: NELSuf\. PE 1020 
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6. AnaJyt~cal condit~ons 

- Column : PARTISIL ODS2 250 mm x 4,6 mm 

- Oven temperature : 25 oc 
- Mobile phase : ACN I aqueous solution of ammonium acetate 0.2 gil 70/30 VN 

- Flow .-ate : 1 mVmin. 

- Injection volume : 20 ~I 

- Detection wavelengtl) : 230 nm 

7. Calibration 

7.1 Standard solulion preparation 

7 .1.1 Stock solutions 

A 1010 mg/1 stock solution of 2,4-iDA was prep&red with 50.5 mg of 2,4-TOA weighed 
In a 50 ml tappered bottom flask, d!ssolved and diluted in a 1/1 mixture of ACNlv.ater. 

A 1 004 mg/1 stock solution of 2,8-TDA was similary prepared with 50.2 mg of 2,8-TDA. 

7 .1.2 Wor.<ing standard solutions 

Worklng standarct solutions wera prepared by means of serial dilutions of the stock 
solutions. The composition of the working standard solutions is given in the following 
table: 

A1 5.05 5.02 

~2 1.01 1.00 
------~~------------------~--------------~ 

A3 0.50 0.50 

A4 0.10 0.1 0 

7.2 Calibration curve 

Each standard solution was injected twice. An example of chromatogram 
corresponding to standard ::>elution A2 is shown in Appendix ·, . 

i he calibration curve is shown in Appendix 2. 
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B. Analytical Methoc ;o~erformanca 

8.1 Linearity 

The linearity of the> analytical method was verified within th('~ range 0.1-5 mg/1. 

8.2 l.)etection limit 

2.4-TDA 

2,6-TDA 

0.01 mg/1. 

0.01 mgll . 

Appendix 3 shews a chromatogram corresponding to a 2,4-TDA and 2,6-TDA 0.01 mg/1 
standard solution. 

8.3 Repeatability 

A sample (MSA - 0 322 - 17) was injected ten times. 

T11e results obtained are the following : 

:;~ .~"Qif '2lr·J I ,~~>] :UA n~~Gt::T-~i:~~~ul\~&;.'19~ 
1 1.367 0.416 1.783 

2 1.352 0.410 1.762 

3 1.359 0.41 3 1.772 

4 1.363 0.411 1.77 ... 
1-

5 1.356 0.41 3 1.769 

6 1.349 0.413 1.762 

7 1.339 0.412 1.751 

8 1.320 0.413 1.733 

9 1.302 0.412 1.714 

10 1.282 0.410 1.692 

Mean Value 1.339 0.412 1.751 

Standard Deviation 0.0285 0.0018 0.0293 

Relative Standard 2.13 % 0.43% 1.67 % 
Deviation 



c 04 
1 

• ; ,·R¢. i CPII'v1ANJ.:S3e/97/C45S/DSI/mg - Stt.:dy 97 OC6 A.TO - 8/12 -

9. Results 

Each sample was analyzeO twice. The results are averaged in the following tables. 

Date : 24/09/97 

& ~~ • ~ ·~~ 

MSAO 322 01 1.389 0.425 1.814 

MSA 0 322 02 0.821 0.241 1.062 

MSA D 322 03 0.379 0.122 0.501 

MSA 0 322 04 0.164 0.054 0.218 

MSAD 322 05 0.098 0.034 0.132 

Date : 26/09/97 

:@~~~~ .,.,il~:.-"o¢l'?rr .,. .. ~&tt -~~1'D~~ • !'( ..... .; .. t-.W:• ;.:;. ""r' ~ 1!:. ........ 
~~-ri:~~·,.qi)·a,.,=-~6\l!R~ ~~ . ..,..""_'-: .. , . . "l .... ..., ~~~~ 

MSA D 3?.206 1.379 0.409 1.788 

MSA 0 322 07 0.826 0.236 1.CI32 

MSA D 322 08 0.361 0.115 0.476 

MSA D 322 09 0.165 0.049 0.214 

MSA 0 32210 0.100 0.032 0.132 

MSA D 32211 nd < 0.01 I nd < 0.01 -
'---- - -
Date : 29/09/97 

0.848 0243 1.091 

0.376 0.120 0.496 

0.175 0.050 0.225 

0.106 0.033 0.139 

Date: 01/10/97 

MSA D 322 17 1.366 

MSA D 32218 0.776 1.01 t 

MSA D 32219 0.340 0.115 0.455 

MSA D 322 20 0.150 0.049 0.199 

MSA 0 322 2·1 0.079 0.031 0.110 
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Date: 6110/97 

.;.~;;-...&:· - £ 11.: "f~t~~N ;t~i1 / :i:;t.. fri~~~~ ~'l"'···g~~ ·'':,;,.n..lj Simp 8 ·!f~~<~ J 8 J: ~~"'' '"-<-;:·. ·~ .......... ~.~: ~. ·\1!,·~-~- .... ~-;; ~· """"'""'"'<lit,;J.t.o.-~~"'"':r- ~ ~1' I"P: .. I'I!'"T. tlt: 

MSAD32222 1.384 0.416 

MSA D 322 23 0.802 0.235 

MSAD 32224"' 0.370 0.114 

MSAD32225"' 0.160 0.050 
-

MSAD 32226 0.096 0.035 

.. test 168 DLT 97 (analyses run on 7/10/97) 

Date : 8/10/97 

MSA D 322 29 0.323 0.114 

MSA 0 322 30 0.134 0.040 

MSA D 322 3~ 0.072 0.029 

Date: 14/10/97 

::J ~· ·~-t·~~~~·l,~;;ror'\. ~ 

! ~.· • .cTDA -~ 2ii-Tii · ~ 
t" -· ~-r-

1.800 

1.037 

0.484 

0.210 

0.132 

1.728 

1.024 

0.437 

0.180 

0.101 

r:.i:~.X~!a~;;..~~-· ·",:'!1~Y.;;,~:4:{";,.1l'!'R"\1?1; . :2:~~g_~~ ~r..L~ {-1(-'lii 
.U"'I.L 

-'!' ·F . .:.:~~';; . <r;,··~·~~ 
~ 

! MSAD 32229 1.377 0.421 1.798 

MSAD 322 30 0.753 0.237 0.990 

MSA D 322 31 0.289 0.114 0.403 

MSA D 322 32 0.11 2 0.048 0.160 

MSA D 322 33 0.061 0.031 0.092 

D1te : 15/10/97 

-~~i~~~ .-~_ .. ~..;.- ... ~.-&.~S{:r ~m.~~~,oA:m•~;~-~ro~ -=r .W. ., ~,-._~.:tr. ~. · o·'f' ~"~~ ~ .... ~..... -1..'!" • ' 
i2'~~f.t,$:t -·~i~ · ~- .... ~- . ~~ ... ,.-~. 

MSA 0 32.2 34 1.200 0 . .421 1.621 -
MSA 0 322 35 0.656 0.236 0.892 

MSA D 322 36 0.258 0.114 0.372 

MSA 0 322 37 0.1 ~5 0.05~ 0.167 

MSA 0 322 38 0.062 0.032 I 0.093 
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Appendix 1 
E:tample of chromatogram : Standard Solution A2 

i 
- ~ 

I 

.1 
I 

. i 
'~ 
I 

:1 
~~----:: 

f'• .. .. 
.i 

c 
t.:l 

r 
~ 

II r:-1 
ct .... .. 

~ 

0 
1-
:r 

C'4 

J~'----------~----------~----------~------------r----------~------------r----------, , . . . . . . . 
3 ... ,.. n • n ~ ,... 

Q-RUN-02-DOl - 24/09/97 
Study 97 006 ATO - sol ution A2 
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I Response 
I 
J 8. 00e+006-j 

' 7.00e+00 6_: 

I 

6 .00e+006J 

l 
l 

5.00e +006-' 

I l 
I I • 4. OOe+006-
! I 

~ 
I J.OOe+OOd 

I : 

1 2.0Je•006~ 
I 

! l.O:le+OOG~ 
I 

I .-
o . 

0 

A.ppendix 2 
Calibrstlon CuTYes 

2 . 4 TOA 

Study 97 006 ATO 
Calibration curve 

2 
Arnol!llt 

Response • l.59e+006 • ~t + 6.55e+003 
Coe! of Dec !r"' l - 1.000 CUr'o Fit: Linear 

i 

I 
Response 

9.00 11!!+006-, 

I I 

' 8 .OOe-006_: 

~ 
I 

7.00e•006_, 

I 
G. 00e+006j 

S.OOe•006J 

I .. oo •• , .. ~ 
13. OCe+OOGJ 

! 
1 

2.00 e+OOG-' 

I 

11. 00e+006~ 
i J 
I I 

2 .G TDA 

Study 97 006 ;\TO 
Calibration ~-ve 

I 

I 

o•~------------~--------------------
0 2 

Amount 

Roopons• • 1.72••006 • Amt + 9.3Je+00l 
Coe! o~ Oet (~"2 ) • 1.000 Curvo Fit: Line~r 

-~1/12-

' · ... 
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" ·j 
a' j 
.1.1.4 

ll.Z 

.1~.(1 

.1.11.1:1 

~~~-' 

~11.4 

1(1.2 

~G . II 

9.0 

(J 

... 

A'ppendix 3 
Chromatogram of a 0.01 mg/1 2,4-TDA 

and 0.01 mg/12,6-TDA Standard Solution 
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Study 97 006 ATO - solution Sl 
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